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25 Human Fadors and Aviation Medicine

Misson
The Human Fadors and Aviation Medcine pro-
gram will:

e ldentify, through applied reseach, mehods
that, when implemerned, hep adcieve the
god of reducing te faa accidentrate by 80
percent

* Ensue,through nnovative reseach and man
agament initiatives, that human &cbors isues
are addessda in aqguiring ard integratng al
new and modfied FAA aviation sygems

* Review medcd pattemsin civilian flight

 Devdop recommendtions for
egupmen and piocedues

protecive

» Provide options for FAA reguatory andmed-
ical cetification staff charged with devdop-
ing sdety standads andregulations address
ing al aircraft cabin ocupats

The 1apid evdution towad increagd operdiond
demauml, diversity of arcraft and systems, tiang
ing tecmology, ard globdizaion of the aitine/
aircraft industy challenges he Human Factrs
and Aviation Medicine Officesto med the above
gods by:

« Ensuing that reearch is focused on areas di-
rectly affecting aviation sdety

» Capitalizing onoppottunities to leverage gov
emmentandindustry resources

e Forming partnerships with resarch and uni-
versity laboratoriesto rapidly trarsfer the re-
sults of reseach tothe avation canmunity

e Undertaking mgor efforts to ensure that
humanfactors expertiseis represeried agoss
functional disciplines and that human facbrs
corsiderations are aldres®d througtout the
FAA acqusition proces

Intended Outcomes

Human Fators. This resarch increags NAS
sakty and eficiency by devéoping scientificaly
validated information and gudance for improving
peformane andproductivity of air traffic con
trollersand NAS sysem mantenarce echicians.

This progam regponds drecly to FAA Strategic
Plan go#s to “diminae acidents and incidens
causal by human gor” and b “implemert nev
decison suppat systans and as®ciated func-
tional improvements that fully account for the
prope role of people in the systtm.” This re-
saarch ako provides human factors support that
addresses the FAA goal to “redwce he cats of
flying by makng tre airtraffic maragement sys-
tem mare efficiert to use.”

Human factors resard is devdoping human-
centered flight controls and displays and is in-
creasing corsideration of human factors in air-
crew training. This eseacch ako explores pros-
pects for safety enhancemat through aubmaied
statisticd analysis of flight-recorded data and
through cetificaion of nev aircraft and equip-
mentdesign ard modficaion.

In aviation maintenarce, human &ctors reseach
developsmore effective mehods for mantenance
techrician ard inspecbr training, andit improves
aviation mantenance technician ard inspedor
taskperformane.

In gereral aviation (GA), sakty is erharced
through unerdanding andimproving pilots’ de-
cisionmakng skills.

Aviation Medicine. This resarch improves he
health, sakty, ard suvivability of aircraft passen-
gers and arcrews by idenifying humanfailure
modes anddevéoping formal recommendaions
for counerading meaures.

Throughthis research, the FAA devdops bioaero-
nautical guidelines, shndards, and modsifor air-
craft cabin equipment, procedues and environ-
mens & a bais far regulatory acion to enhance
appropriate luman peformance New medcal
criteria, stindads, and asesmat/cetification
proceduresare dso developal to ensure full per
formarce caablity. Assessng flight atendant
ard paserger betavior and diseaseissues will
lead tothe development of guidelines to preect
the halth and improve the sdety of cabin oca-
pants

Program Ar ea Outputs
TheHuman Fatorsresearch program:
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* ldentifies gerational neals and problemsin-
volving human peformance

e Funds am guides research programs b ad-
dressopeaational priorities

* Forms patnerships wih indugry ard aca
demi

» Elicits paticipaton by the Natbn’s top séen-
tists and pofessonals

* ProvidesHumanFacbrs guidanceto the FAA
for development and implemenétion of new
techrologies

» Facilitates transfer of research products to the
opeational community

TheAviation Medicine eseach gogram:

*  Producesdaa and other forms of information
that sugport naticesard regulations gpplica
ble © aircraft ocaupan heath andsakety

« Devdops output opfons to sole a pubic de
mand (e.g., tetter restaints for children n
aircraft seting9

e Assses dsea® tander ard other aircraft
ocaupant heath factors

The FAA works to ersure the sakty and dfi-
ciengy of NAS opestions, acriticd element of
which is operaor peformarce. Through gude-
lines, handbooks advisoly circulars, rules, and
regulations, it providesindusty with humanper
formane information and guidarce citical to the
desgn, operdion, regulation, and ceificaion of
equpmaent, training, and piocedues The Human
Fadors poogram reseach povidesthe technicd
information necesay to generate thee pralucs
andsavices

Automation ha bee@ cited asa contibuting fac
tor in arcraft acciderts (e.g., Cdi: AA965). Hu-
man Bcors resarch is examining flight deck au-
tomation desgn, operation, and useand hasclas
sifiedtheissues to beaddesed

* Air carier training initiatives sud as the
Model Advaned Quéificaion piogram (air
carier pilot training program that integrates
both techricd and cew resouce manage
ment performance requirements) will allow
air carriers to devdop and use prdficiency-
basd training.
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* The Automated Peformane Measiring Sys-
tem will provide drlinesthe alility to aralyze
routine opegations br dargerous tends and
tendencies and will provide insight into the
details ofdaly carier line opeations

* Vdidated pe-hire asessmets for air traffic
controll ers, eledronics technicians, ard trans-
portaion sydem gpedalists will enade the
FAA to sdect persons with gppropriate
knowledge,skills, ard abiities for eat oca-
pation, which will reduce training required d-
ter enployment as well as atrition dueto
poor person4ob fit.

* The Aviation Medcine Ofice ard the Na-
tiomal Institute for Ocaipdional Safety
(NIOSH) and Heath are examining cabn air
quality isues and heir effect on pa®nges
ard crew.

* Aviation Medicineis alsodevdoping:

— Bioemgineeiing ciiteria to support aircraft
seatandrestraint sygem cetificaion

— Human peformarce and ggonamic ddato
suppot emergency evacuaton regulations
ard serdards

— Biomedta critefia to uppat praective
breahing equipmentand operdiond pro-
cedurescettification

— Biochemical ard toxicological criteria sup-
porting use or certification of arcraft inte-
rior fire, snmoke, ard toxicity limits.

Program Area Stucture

The Human Fadors program addesses qera-
tional requiremerts throughreseach in five tech-
nicd thrust areas tha were ageed to by the FAA,
The Nationd Aeronautics and Spae Admiristra-
tion (NASA), ard the Depatmert of Defense
(DOD) in the National Plan for Civil Aviation
HumanFadors:

Human-Centerel Automaton. This resardc fo-
cuseson the mole of theopegtor and the mgnitive
ard belaviord effects of using aubmaion to &
sist humansn acompishing asgned asks. Re-
seach aldresses he identificaion andapplication
of knowledge concening the relative srengths
ard limitations of humars in an atomaed envi
ronment. It investigates the implications of com-
puter-baseal techndogy in designing, evéuating,



and cetifying contols, disgays, and adenced
systems.

Sekcion and Training. This reseach stivesto:

e Understand the relationship between human
abiliti es and aviation task performance

* Enhance the measires ard methods of pre-
dicting current and future job/task perfor-
mance

« Establish a sdertific bask for the design d
training programs, devces, ad ads for indi-
viduak and eams

» Define aiteria for asessing future training
requirements

e ldentify new waysto select aviation g/stem
personnel

Human Performance Asesment Resarch in
this area idertifiesthe intrinsic cognitive and de
cisionmakig fectors for individuals and teams
that determine how well they are ale to perform
aviation tasks characterizes the impact of envi-
ronmental and individual faciobrs on huma per
formane; and impiovesand sandadizes meth
odsfor meauring humanperformane.

Inf ormation Management and Display. Resarch
in this araaddeses the presataion andtranger
of informaion among cmponerts in the NAS. It
seds to:

* ldentify the most éfficient and reliable ways
to display and exchangeinformation

e Determine wha, when and hev one migh
beg disgay and tansfer informaion © sys
tem comporents

e Desgn a sydem to reduce the frequeng of
information transfer errors ard misnterprea
tions

e Minimize the impactwhensud erorsdo oc
cur

Bioaeronautics. Resarch involves the bioengi-
neeing, bomedcine, and biochemstry associ-
ated with performance and dety. The obgciveis
to erhane pesond performane and stety by
maximizing crew ard pasenge heath ard physi-
ological integrity. The program corsists of three
reseach initiatives
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* Humanprotection ard aurvival—Invesigates
protecing humas in declerative environ-
mens, potective breahing equpmert, cabin
evaclation, andwater survival

* Medical and oxicologicd factors of accident
invegigaton—Investigates Medical andtoxi-
cdogicd facors of aciderts, including sud-
den or sulile pilot incgpadtation

e Feceral Air Suigeon program support—Cur-
rent clinical investigation, including new vi-
sion-correcion metodsfor aviation pasm-
nel, arcraft cabin environmental hazards, and
air ambublne medcd requremens

e A program to suvey the rature o in-flight
medicd emepgendes, paticulady the dfec-
tivenes of ddibrillators caried on airliners,
alsosupprts the Fedeal Air Sugem

Customer/Stakeholder Involvement

The HumanFadors program drectly syppots a
number of aviation community initiatives and
Congessiond mardates:

e 1998 FAA Strategic Plan Mission Goa for
Safety: By 2007, reduce U.S. aviation fatal
accidentratesby 80 percentfrom 1996levels.
FAA will work with aerospaecommunty to:

— Buld on wrrently swcessil efforts to
idenify root causes of pas acddents

— Use amore proacive analytical appoach,
with new daa sairces,to identify key risk
facors and mtervene b prevert potenial
causes of future accidents

— In patneship with NASA, DOD, anl other
pulic and pivate organizaions, sudy is-
swes andiechologies to impove pdicies,
procedures, andequipment

» Office d the Associate Administrator for Re-
sarch ard Acqusitions (ARA) Paformance
Plan:

— Goal 1: Contibute to the FAA goal to re-
duce the fatal aviation acident rate by 80
percent by 2007 ascomparedto 1994-1996
baseine daa

— God 2: Ensue human ficors issies ae al-
dres®d n the aquisition and ntegration of
100 peacent of FAA aviation systemsand
amlicationsby 200, including Free Fight
Phase 1.
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TheNational Plan for Civil Aviation Human
Factors, published in March 195, with FAA,

NASA, andDOD &s signéories. This dow-
ment, which had extensve aviation commu

nity paticipation in its developmen, oulines
a coherent naiond agendafor human factors
and bioagonauical reseach ard application
leading to significant improvements in NAS
sdety and dficiengy.

The Aviation Sdety Plan through reserch
supoorting piority issues assciated with
crew faining, sakty data cdlecion and u®,
appicaton of emeging techologies, an air-
craft mantenarce goceduesandingpedion.
The Aviation Medtine pragram signifi cantly
cortributes to the gplicaton of emerging
techmologies, as highlighted in the Phan.

Implementation of the FAA report, The Iner-
faces Beiveen Flight Crews ad Moden
Flight Ded Systems.

Public Law 100591 eshblishes require-
mens for humanfactors resarch and its gp-
plication. The FY B98 Deaitmert of Trans
portation Apprgriatons Act ctes human fac
tors as the geaest cause of aviation acci-
derts. The Aviation Saéty Resarch Act of
1988 requirestha human factors reseach be
corduced to “enhance ar traffic controller
pefformarce.” Thesetwo Acts suyppott con-
tinuing work in human factors andysis of the
hazrds as®ciated with new techrologies,
idenify innovatve and effecive wrredive
measires for human erors, and dewelop dy-
namic simulation models of the air traffic
cortrol (ATC) sygem.

The Ralio Technical Commission for Aero-
nauics RTCA) “Free Fight Action Plan’
speificaly addeses recommenditons to:
edalish more flexible decision suppot sys
tems involving collaborative decsionmding;
corduct humar-in-theloop smulations for
asesing ontroller and piot perceptons of
hazrds, lisks, and discomfort; measue per
formance, workload, and situaton awareness
assodated with controller and pilot respnses
to time aml distana; conduct real-time hu-
manin-thedoop smulations to systemaitcally
study cotroller andpilot behaviors, irterac
tions and dfects within NAS environmens
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that represert dynamtc dersities ad scor
configuratons anticipatked for freeflight.

The Aviation Medicine programis anintegral
paticipant and resarch povider under the
FAA, Jont Aviation Authorities, and te
Trangpornt Canala Aviation Aircraft Cabin
Sdety Resarch Plan (edablished in 19%).
The plan sds forth longterm research gods
ard ensres oordination between interna-
tional aviation agndes Prayrams within
Aviation Medtine that study aircraft cabin
ernvironmental quality andthe naure andex-
tent of in-flight medcal emegendesare a di
rectresut of spedfic Congessionalmardates
to study these topics

Accomplishmerts

Deweloped and feld-tesed with severa air-
lines a pototype Aubmaed Peformance
MeasirementSydem (APMS) that allows for
gahering ard andysis o dal from arcraft
flight data recorders. This information and
aralysis capability is used ty the Flight Ope-
atons Quaty Assumance program, a joint
FAA and airline verture, to enhanceaviation
safety.

Validated use of smulator parameters and
flight dat for evduaing Advaned Qualifi-
cdion pogram (AQP) dfectivenes

Deweloped amodel AQP for use by taining
centersto swyppott air carier paticipation in
AQP, a prdficiency-based goproachto pilot
training

Provided crew resouce managemen proce-
dure guidelines for regonal airlines

Vaidated huma performane tander func-
tions for level B full flight simulator

Provided recommenations for improved use
of auomated flight management sygems

Produeed and prsented the FAA Human Fac-
tors Couise b increase undestanding of the
importarce of conglering the “human fator”
in design/acqusition of FAA systems

Produeed and dstributed hendbook for ad-
vanced Crenv Resairce Managemet training

Completed astudy of the effecivenessof de-
livering technical information to line aircraft



technicians using wireless, pottable, pen
baed compuers that disday tecmical puli-
caions

Initiated a piocess b integrae shift-change
error idertificaion and mitgation piocesses
into the drcraft maintenance error-detction
andreporting system

Devdoped plot peformane dda through
flight simulation for use in esablishing certi-
ficaion sandads for genea aviation auto-
navgaion and ontrol systens

Direced a large-scale effort to idenify and
resolve a brge number of human &cors is
sussinhaen in the STARS display

Sporsored the Nationd Research Couwncil’s
two-phaseasesmentof humanfadorsissues
in the ar traffic control sygem andthe NAS,
and an xamimtion of future aubmaion is-
sues. Distributed two publlicaions: Flight to
the Fuure—Human Factors in Air Traffic
Contol, and The Future of Air Traffic Contol

Conducted a lumanbsygem performane as
sesmer of the Depaiture Seqencing Engr
neeing DevelopmentModel

Compleed a humandcbrs audi of the Con
vemging Rurway Disgay Aid (CRDA) in
stalled a St. Louis Airport. CRDA is a deci-
sion suppat tool that hdps terminal radar
cortrollers dficienly spae arcraft ariving
on spaate, converging mNway's

Complged measuement of task-load ad
doaument work processes of personrel &
mairtenan@ cotrol centers

Devdoped giidelines to reduce in-flight sud
den/subtle incgpacitation

Evaluatedautopsy daa from fail aviation ac
cidens © recanmend protective equpmert
anddesgn prectices

Assessd flight atendant reproductive hedth
hazrds

Repoted on the sutability of component tests
for showng regulatory compliance with
crastworthinessstandards for aircraft

Compleed definitive evaauaion escge slide
ande ad stength sudiesto minimize esgoe
injuries and esgoe failures
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» Devdoped fit andcomfort siardards for avi-
aton oxygenmask g/stems

* Asssedopeatonal hazardsof in-flight laser
exposue

Resarch and Development (R&D)
Partnerships

The HumanFectors program & linked to NASA
ard DOD unde the aupicesof the Natonal Plan
for Civil Aviation Human Fators: An Initiative
for Reseach and Appication. Spedfic areas of
coordinaed program exeution with NASA in-
clude cockpit automation, fatigue, crew reource
man@emein, team detsionmaking, ar-ground
communication, and he Autamated Paformance
Measirement Sysem. DOD jont efforts involve
fatigue team performance and deisionmakng
resard. Additionally, the HumanFadors Office
maintains amembesship in the DOD Human Fac-
tors Engneering Technicd Advisoly Group that
providesaforum for the coordinaion d reseach
aqoss avariety of technical aress.

The Human Factors Office participates wth the
Nethedands Natonal Resarch Laboratory in
flight deck auomaion reseach, and with the Cf-
fice of Aviation Medtine. The Office mantains
an adive membeship on dl Sodety of Automo-
tive Engineeing G-10 Human Fadors sulcom-
mittees related to ongoing and future reseach ar
eas to ensure trarsition of the resuts to standards
ard guidelines. Members from the Natonal
Transportation Safety Board work with the Hu-
man Facors Oficein the aeas of fatigue flight
deck automation,and &ror mitigaion.

TheHuman Fators Office places giarts with uni-
versities suppoting reseach on air carrier train-
ing, flight deck aubmaion, human pgormance
integrity, and aviation maintenance technician
training. Coadinaked Free Flight reseach efforts
are conduded wih NASAs Ames Remarch Cen-
ter. An Interagency Agreemert with the U.S.
Navy Air Warfare Center focuses on developing
training and peformarce masuemert drategies
to enrance teamwork in bah flight dek crews
ard ar traffic control teams. Reeiving gedal at
tention are training enhancemats that develop
aviation tearmwork skills and the utility of ad
vanceal techrologies for deivering team taining.
Additiondly, elemernis o the corroller pefor-
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mane resarch pojed are corduckd in corcett
with the U.S. Ar Foarcés Armstrong Laloratory.
Finally, cdlaborative research in shft work ard
fatigue is condwted with the U.S. Coat Guad
Re®rve ard DevdopmentCener.

The Ofice of Aviation Medicine collaborates
with NIOSH on astudy addessing the cabin envi-
ronmentard flight atendant andpasengersymp-
tomatology and dsea®s. h adlition, he ofice
coadinaes with the American Sogety of Heat
ing, Rerigerdion, and Ar Conditioning Engt
neas Committee on addessing arcraft cabin ar
qudity status and resaurch.

The Ofice of Aviation Medicine rmeintains dired
coqperative reseach piocesgs wih the mantac-
turers of sakty prodicts Geds, restraint systems,
oxygen maks, evauaion sldes, etc.). The Of
ficeis also reresened on appropriate subgoups
of organizaions sud as the Aerospace Medicd
Association, the Sockety of Automotve Engineess
(SAE), the Civil Aviation Medcd Assodgation,
andthe Prdessiond Aeromedcd Tramspot As-
sodation. Itmantains appropriate liaisonwith the
military, either through drect project collabora
tion (e.g., crashworthines, eye inury from lasers)
or through participation in the Tri-Services Aero-
medcal Resarch Pank and the North Atlantic
Treay Organizaion (NATO) agogpace medcd
advisory graup.

Long-RangeView

The FAA is responsible for initiating and man-
taining resarch anddevelopmert prograns thd
support modernization, regilation, cetification,
andNAS isstes. The FAA is alsoresporsible for
initiating poadive resarch for idenifying
emepging safety trends. The Human Fadors in-
vedmert srategy will directly support these re
sarch efforts to idenify and educe tageted
safety issues.

Ba<line data will be estbiished to show dred
causa relationdhips betveenreseach autputs and
accidents and inciderts. Regarch pogramswill
focuson targetsthat will havethe greaed impad
on aiation sfety. The pograms wil be muti-
yea efforts ard will require shblized resources
to plan, exeute, and compte. Sucessul imple-
mentton of reseach ouputs will require full
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patnemships and close coqeraton within FAA
organiaionsandthe aviation communty.

Resarch drategies will focus on technology,
patnemships and mesuremens. Methodswill be
developd to idertify intervenions toaddresshu-
man @rformane isues in flight mantenanceand
air traffic opeatons. Also, methods will be de-
veloped to reduce opeaational hazards Regading
patnership drategies, a5-year integrated sfety
resarch panwill be devdoped wih NASA, al-
dressing long+ange, high-payoff priorities Mea-
surement strategies will be developed to aca-
rately monitor trends and denify oppatunities
for risk nitigaion research.

There is grong pulic and Congessonal interest
in maintaining ahedthy and canfortable environ-
mentfor eachcivil aviation categoty. A 5-yearin-
teragercy agreemem between FAA and NIOSH
beganin FY 1997, addressing infecfous diseae
ard aher hedth condderations in the aircraft
cabin ervironmen.

FAA gods rdated to minimizing injury, asock
ated pain, necesay rehabilitation, ard dedh as a
consajuerce ofaviation acidents make the work
of the Aviation Medicine program a ciitical com
ponentof coordinaed seps tat will increasesu-
vivalhlity, which is oneof the aceped corporae
strategies for decreasing fatal accidents. The Avi-
ation Medicine program will emphaize redudng
the severity of injuriesenmuneredin aviation a-
cidentsard in swch precautionaly everts aseva-
uaion of pasergers from an aicraft after the
flight crew recogrizes asakty concen. This ap-
proac will cutrehabilitation ime,deaease med-
ical costs, ard improve the quality of life for peo-
ple whosuferinjuries.

In conent with thetargets expessed n Chalenge
2000 and wih FAA’s broad commitments to ha-
monize sdety regulations on aglobd sale the
Aviation Medicine program—amllaborating with
domestic and internaional laboratories—will
generate reseach daa for usin developing inter-
naiondly hamonizedaviation dandads and reg-
ulatons. Aeomedcal Research will be increas-
ingly required to interpret daa derived from
around the world, ard to determine if the dda
should be acceped or re-cdleced before beng
integrated into regulatory consdergions ad out
puts.
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A08a Flight-Dedk/Main tenance/Sysem Integration Human Fadors

GOALS:

Intended Outcomes: The FAA intends to im-
prove ar trarspotation sfety by:

» Devdoping more effective metods for air-
crew, inspecbr, and mantenan@ technician
training

» Devdoping more humancentered flight con
trols ard displays

* Inaeashg hluman fctors @wnsderatons in
cettification d new arcraft ard equpmert
desgn andmodificaion

e Improving aircrew, inspector, and madnte-
narce echnician taskpeformane

Agency Outputs: The FAA seeks to enare the
sakty and eficiency of opeator peformane
throuch guideines, hadbwks, advisoly circu-
lars, rules, and egulations It provides ndugry
with human pdiormarce irformaton ard guid-
an@ critical to desgning, opeating, rgulating,
and cetifying equipment training, and proce
dures.The HumanFectors program ondtcts and
mana@s the reseach that provides te technicd
information neesary to generte these poducts
andsewices

Customer/Stakeholder Involvement: The Hu-
man Fators pogram direcly suppats a numbe
of aviation community initi atives:

e 1998 FAA Stategic Plan Misson Goal for
Sakty. By 2007, educe U.S.aviation fatal ac
cidentrates by 80 percentfrom 196 levels;
ARA FY 1999Peformane Phn:

— Goa 1 Cortribute to the FAA goal to reduce
the fatal aviation acidentby 80 pecert by
2007 & compared to 1994-1095 baeine
data

— Goal2 Ensure human é&ctors isstes ae ad
dressed in the acquisition ard integraion d
100% of FAA aviation g/sttms ad appi-
caions ty 2005 induding Fres Flight
Phage 1

* The Nationd Plan for Civil Aviation Human

Factors: An Iritiative br Regarch ard Ap-

plication was pulishal in March 1995, wih

FAA, NASA, and DOD as signdories. This

doaument which hadextensive aviation com-

munity participaton in its deselopmen, out
lines a oheent naional aganda for human
facors reseach and aplication leading to
significant improvements in NAS sdety and
efficiency.

« The Aviation Safety Plan, through research
swppotting piority issus assciated wih
four d the $x workshops crew fraining,
sdety daa collection and use appicaion of
emepging technologies and aircraft mainte-
nanceprocecures ard inspection.

* Implementaion of theFAA report, TheInter-
faces Betwveen Flight Crews and Moden
Flight Deck S§sems.

The HumanFacbrs program i dso respnsie to
Puldic Law 100591, which egalishes require-
mens for human facors resarch and is applica-
tion.

Accomplishments: The gpogram ouput of daa
packages, modds, and regulatory documens in-
clude

 Devdoped, and arrenty field-testing with
severa aifines, a pototype APMS tha al
lows gathering and analysis of daa from air-
craft flight daa recorders. This information
and analysis capaility provides tte backbone
for the Hight Operations Quality Assurance
program, a joint FAA and ailines verure to
erhane aviation sfety.

» Devdoped an adway circuar and handook
on aew resairce mangemen for aircrew
members

» Devdopeda moal AQP to suppott regional
air carier paticipaton. AQP is aproficiency
based appoach  pilot training that is con-
sideredto be hghly effective and eficient for
aircrew training

* Published the Aviation Maintenance Human
Factors Gude

* Providededua@tional outreachto the aviation
community through the NASA/FAA fatigue
countermesuestraining modue

« Devdoped plot performance dat, through
flight dmulation, for usein estblishing cetti-
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ficdion gandads for gereral aviation aito-
navigaion and control systems

 Devdoped an aircraft cetificaion human
factors and oprdions cheklist for stard-
aloneGlobal Postioning S/stem reeivers

R&D Partnerships: The program is Inked to
NASA and DOD uncer the awspices of the Na-
tiond Plan fa Civil Aviation Human Factors: An
Initiative fo Reserch and Appgkation. Sgecffic
areas of coadinaed program exeution with
NASA include cockpit automaion, fatigue, crew
resouce managenent tean decisionmakng, air-
ground conmunication, arm automated perfor-
mane measuement system. DOD joint efforts
involve fatigue team paformance and decsion-
making. Additiondly, the FAA is represenid on
the DOD Human Fators Engneering Technicd
Advisoly Grow, a forum for coordinaing re-
sarch across a variety of techical arss. The
FAA participates with the Netherlands National
Resach Laboraory in flight-deck aubmaion as
well as onall of the Socety of Automotive Engi
neeas G-10 human factors suocommiteesrelated
to ourreseach awrasto ensire transtion of there-
sults to dandauds, guidelines, etc. Membeas from
the Natonal Tramspotation Sdety Boad have
worked with the progam in the aeas of fatigue,
flight dedk automation, andermor mitigaion. The
FAA also has extendedgrants to 10 wiversities
supporting reseach on ar carier training, flight
dedk automation, andaviation mairtenane tech-
nician and inspector training.

MAJOR ACTIVITI ES AND ANTICIPATED
FY 199 ACCOMPLISHME NTS:

Sekction and training
* Provided “proceduralized” crew resource
man@ementgudelinesfor regiond airlines

» Validated humanpeformance transfer func
tions for level B full flight smulator

 Resachd ard devopedinput for mainte-
narce lesource maagenent hardbook

e Completad guideines br maintenance tch-
nician stuation awaeresstraining

 Devdoped he AQP datbase incorporaing
use comments on tre task analysis ard task
lising componets, and icormorated a per
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formance databasethat links tasksto peffor-
mane indicators

» Providedair carrier training daa analysis and
tools tailored toscenario-based evalaion

Humanperformane asesmer
e Completed alvancedAPMS pratotype

» Completed use neals sudies atair cariers
paticipating in APMS developmert

» Dewlopedandimplemened phag | APMS
at partner air cariers

« Dewelopedmappig of flight data parameters
onto AQP qialificaton siandads

Humancentered aitomation

* Completed imited functionality certificaton
job ad

e« Completed a&sesgnent o current air carrier

and manufacurer aubmaiton training pro-
grams

e Completed human facors gudelines for as-
ses$ng advanced gererd aviation ranspata-
tion experiments (AGATE) cockpit controls/
dispays

e Initiated/coodinaied compehensive regach
program adiressihng codkpit attomation

Information manag@mentand display

» Completed sofware tods for enhanced main-
tenancedocumentation

KEY FY 2000 PRODUCTS AND MILE-
STONES:

Sdection and taining

e Provide ndudry ard FAA guidance addess-
ing training cewmembe use of alvarced ar-
tomated systems

* Provide methods to integrate quantitative in-
dices of opestional peformane daa with
pilot training data to evduae the effecive-
ness offlight training prarams, speificaly
AQP

* Provide mehods of using scenatio-based
evaluaion ard analysis techniques 1o identify
troublesome tends bebre aciderts occur,
and provide appopriate training technologies
to remedyidentifiedwealnesgs



Human grformanceas®ssnent

» Define generd aviation glot decisionmaking
skills required for training modle devdop-
ment

* Complde resarch and deelop mantenane
resouce managmenthandbod

* Provide expanced APMS mdtodologies and
analysis capabilities so that air cariers can
collect and aralyze incressing amouts d
flight and smulator data

Humaneertered aubmaiton
» Complaefully fundiond cettificaion jobaid

* Provide industy and FAA guidarce aldress
ing training for automated cockpits; these
guideiines wil enmmpas the peformane
difficulties a&sociated with increased cou
pling, compkxity, and atonomy of moden
codkpit technology

e Provide human factors evduaionfor AGATE
flight systemsconfiguraions

» Devdop cetificaion gudelines for inte-
graed technologyin genera aviation cockpits
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Informaton managenentanddisplay

» Devdop guidelines br the wse of simplified
English in arcraft maintenance technicianin-
structions ard dowmengtion

e Develop and implement guidelines for man-
tenarce error invegigating and reporting sys-
tems

* Devdopflightdaaremrding and andysis ca-
pability for flight simulators

FY 2000 PROGRAM REQUEST:

The program will continue b focuson poviding
techrical information ard conslltaion toimprove
aircrew, inspecor, mantenarce tchician, and
aviation system peformane. It will emphaize
developing guddines tools, and training to e-
hance error-cgpturing and mitigation capabilities
in the flightdeck and maitenarce envronmens,
aswell asdeweloping huma factors tods to en-
sue tat human peformane cond&erdions are
acequaely addresed i the desgn and cetifica-
tion of flight decksandeqtipmen
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A08a - Flight Deck/Maintenance/System Integration
Human Factors
Product and Activities

Program Schedule

FY 1999

FY 2000

FY 2001

FY 2002

FY 2003

FY2004

081-110 Flightdeck/Maintenance/System Integration Human
Factors
Selection and Training
Develop Maintenance Resource Management Handbook
Develop AQP Database Incorporating User Comments
Provide Air Carrier Training Data Analysis and Tools Tailored to
Scenario-Based Evaluation

Provide Industry and FAA Guidance Addressing Training
Crewmember Use of Advanced Automated Systems

Develop the Advanced AQP Database with User Comments
Implement Advanced GA Training Techniques

Completed Guidelines for Maintenance Technician Situation
Awareness Training

Human Performance Assessment
Complete Advanced Prototype APMS
Develop and Implement Phase | APMS at Partner Air Carriers
Develop APMS data filtering, Automated Flight Analysis Modules
Define GA Decision Making Skills Required for Training Module
Development

Complete Research on Identification and Classification of
Aviation Maintenance Error Reporting Systems

Human Centered Automation

Initiate/Coordinate Comprehensive Research Program Addressing|
Cockpit Automation

Provide Preliminary Recommendations for Improved Training for
Automated Flight Management Systems

Develop a Tool Kit of Job Performance Aids to Help Certification
Personnel and Designers Assess Automated Flight Decks

Provide Industry and FAA Guidance Addressing Training for
Automated Cockpits

Provide Industry and FAA Guidance to Effectively Address
Cultural Influence on Crewmember Use of Automated Systems

Develop Usability Evaluation Tool for Electronic Flight Bag
Develop Certification Guidelines for Head-up Displays

Validate Pilot/Controller Integration Performance Requirements
for Free Flight

Provide Human Factors Evaluation for AGATE Flight Systems

Information Management and Display
Complete Software for Enhanced Maintenance Documentation

Develop and Implement Guidelines for Maintenance Error
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Budget Authority
($ in Thousands)

FY 1996
Enacted

FY 1997
Enacted

FY 1998
Enacted

FY 1999
Enacted

FY 2000
Request

Contracts
Personnel Costs
Other Costs

Total

7,857
2,760
565

8,430
2,048
420

10,365
1,814
371

8,497
1,940
563

7,289
2,367
486

11,182

10,898

12,550

11,000

10,142
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A08b Air Traffic Control/Airway Facilities Human Factors

GOALS:
Intended Outcomes: The FAA intends to:

* Contribute  future concefs of NAS opea
tion by buiding an ntegrated nfrastructure
thatenhances human/system dficiengy

* Increaseuncerganding of the uman fcbors
of emerging techrologies, changng human
roles and esponsbilities andevoling pioce
duresto help optimizehuman grformance

* Promote intgration of human fators prod
ucts into advanced @erationa coneps and
the NAS achitecture

» Devdopentanced masuesof human perfor-
manceandincrease undcerstanding o facors
thatcanlead to paformarce cecremert

Agengy Outputs: The poducts of this program
will include: reference data ard criteria; mehods,
tools, and meaures; facility and eqipment de
sign recommendatons and spaficaions; opeaa
tiond task load and performancebaglines;expett
human fadors guidane; test and evaluaion
checklists, proceadures, and deerminations and
evduaive findingsfocused on humanators in
present ard future opegtional environmens.
The pioduwts—shared wih the internaiond
aviation communiy—will provide essential asss-
tance to FAA's Air Traffic Services for imple-
mening and entancing advarced operdiond
corceps, including the sygems, subsystems, and
procedures integral to these oneceps.

Human fa&tors resarch and deelopmentprod-
ucts will include:

* Models of performanceand éficieng/ basd
on g/stem vaiables.

« Devdopment of workload gerformancemea
sures and moels for existing gstems ad
new echnologies

« Humansystem producivity enharcemen
techndogy

* Advarced mettodsandtechndogy for train-
ing opeational pesonné

» Tests and criteria for sdecting operaiond
personnel

* Human &cbrs reemmenddions for design-
ing operdiond facilities ard cantrol rooms

Custometr/Stakehdder Involvement The Air
Traffic Sevices (ATS) Human Fators Regach
program isdirectly mappedto and sippats:

CONOPS 205

* In 2005, he NAS wil take ahuman-cenered
approachto maximize efficientdelivery of air
traffic services to users. Thus, sygem pro-
cesses ard workstationsare deggned b expe-
dite informaion exchargeamongNAS infor-
maion systems, service providers, and uses.
Human factors amalyses ard human-in-the-
loop smulations have deermined the gpro-
priate dlocaion of tasks beween sewice pro-
viders, usrs, and atomation g/sttms. More-
over, issles sich & situaton awaeness,
workload, aml compuerhumaninterface
(CHI) design havebeen esdved by incorpo-
rating huma factors. This agroach ersures
that the human capabil ities and limitations of
usersand grvice providers ranan aprimary
consideration in systtmsdevelopment NAS
ewlution wsesa dear transtion strategy for
exh operaiond capalility and emplgs a
human-cenered approach for implementing
nenv opeatonal concepts amd sypotting
techrologies.

National Airspace Sytem Achitecure \erson
4.0

» TheNAS achitecture speifiesa bioadrange
of reseach adivities regarding the implica-
tions of human dctors. These ativities wil
aqquire and then gply the information neces-
say to undestanding luman @pabilitiesand
limitations in eah furctiond area. Human
facors engneering will then be pplied to
idenify andresdve risks andto as®ss 0sts,
benefits, and tradeoffs.

Air Traffic Management(ATM) Resarch, Emgi-

neering,and Dezelopment Advisory Commitee

(REDAC) Reommedations

e« TheFY 20 ATS Human Facbrs R&D pro-
gram is a direct reslt of colaboration with
representatives of Air Traffic Sewices and
other FAA stakehoders in the ATM Resarch
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andDevebpment AgendaTeam (ARDAT) to
speificaly addes the recommendaions of
the Congessionally mardated REDAC. The
NAS ATM R&D Committeehas reported that
“The culture within the FAA has nd su-
ported the devdopment of a rigorous techni-
cd community focused on NAS rdated areas
sudh as brge-scde g/stems agineeing; -
eratons research; communcaion, navga
tion and surveillance (CNS) or operaiond
human facbrs.” Human factors consider-
ations ned to be incomporatal as akey pat of
the preliminary coneept of operaion andsys
tem desgn efforts.

Reommendéon: Increase emphais on urder
standng the implicaions of various Free Flight
architectura alternatives on pilot and controller
pefformarce, and incorporate this uncerstanding
ealy in the NAS achitecure ewlution piocess

Some ofthe human pgormanceissues that ap
pear to beimportant to “Free Hight” include:

» Balane of air-groundregonsbility.

« Use of structure by contollers to oganize
traffic.

« Ability of cortrollers o dealwith flexible air-
spae (eg., dynamicresectorizaion).

* Monitoring andoutof-loop issue for pilots
andcortrollers.

e Trust in automaion
e Conflict resolution strateges
e Collaborative decsionmakng behavior

e Gamirg belavior o pilots, airlines, and con-
trollers

e Shaedsitudiond awareness
* Intervention grategies
e Communcaion requirements

ARA Peformane Gods?

Goal 1. Sifety: Cortribute to the FAA goalto re-
duce the fatal aviation accidert rate by 8 percert

by 2007 ascompaed D 199419% bagline
daa”

Goal 2. Human Fators: Ensure humanfactorsiis-
sues ae addres®d h the acagisition and ntegra-
tion of 100 percentof new and modied FAA avi-
aton sysems by 2005 including Free Flight
Phase 1

The FAA Strategic Pan states that “human fac-
torsis one ofthe mostimporntant areasfor improv-
ing sfety.”

» The National Plan for Civil Aviation Human
Factors: An Intiative br Reseach and
Apdication. This document, pubished in
March 1995,with FAA, NASA, and DODas
signataies, had extensive aviation commu-
nity paticipationin its developmern, andout
lines a ohaent naiond agendafor human
facors reseach and applicaton leading to
significant improvements in NAS safety and
efficiengy.

Accomplishmerts: The program haspeformed
or sponsored the following research ard resulting
produwcts

« Dewloped an enhlanced visual sa@anring
metoddogy for application in diglay desgn

* Conducted a staly of the mpact of shaed
separation oncontoller peformane

* Completed an auditory alarm dagbese

* Conduced a comprehersive asesment of
the STARS operaiond radar display, and
maintenance control workstations; idertified
a significantnumber of human fcors issues
deemedto have a nggaive impact on human/
system peformane; corvenal andfacilitated
a multidisdplinary work group consisting of
representatives from Human Fadors, ATS,
the Staadad Terminal Automation Rephce-
ment Sydgem (STARS) piogram ofice, Na-
tional Air Traffic Controllers Asscciation
(NATCA), LMR, MITRE Coporaion, and
other gakehdders to resolve these problems;
a rotable prodict of the wok group wasade-

1  Source: Subommitee Report of the NAS ATM R&D to R,E&D Advisory Committee, March 25,1997.
2 Source: Perbrmance Agreement Between The Secretary of Transportation and The Federal Aviation Administraion, Fiscal

Year 1998; 1998 FAA Strategic Plan.
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finitive rocessto addressandreslve human
factorsissues inheent in other NAS systems.

Devdoped peformance basdines for
STARS, the disply system repacemen
(DSR), and PVD for use in measuring the im-
pact of future system erhancemerts

Devdoped a n& selecion instumert for
Airway Failitiestechnicians

Collaborated with ATS to develop a new se
lection instrument for air traffic cortrollers
(ATSAT)

Sporsored the Nationd Research Council's
asesmentof human fators ssies inthe ar
traffic cantrol system. Under this grart, the
NRC hasconduded informatve briefingsfor
FAA and Congess andpubished tvo bools,
Flight to the Fuure—Human Facibors in Air
Traffic Contol ard The Fuure of Air Traffic
Contol. These vdumes auhored by avation
human &ctors expetts, cortain awealth of in-
formation, condusions, am re®mmenda
tionson the presert and future ATC sygem.

Published an etensive book of information
andadvice on human factorsissues in the de
sign and galuaion of ATC sysems and sub
sygems (750 payeg. To dae, thebodk andits
as®ciated electronic cheklist have been
widely distributed within the FAA to ATS ard
Integrated Product Team (IPT) customess for
intemal use.

Validated the curent air traffic controll er pre-
training screenseledion instrumentto ersure
that it was both effective ard free of any race,
gerder, or aultural bias

Compleed developmern of en route System-
atic Air Traffic OpeationsReach Initiatve
(SATORI), a resard tool that uses rouinely
recorded ATC comptier and voce datato re-
creae amd display ar traffic control opea
tiond incidents in the sane wa that they ap
peaed on the contollers radar saeen. SA-
TORI has beentranstioned b ATS which
procured it for installation in all air route traf-
fic control centers to study qperational errors

Conduwted deailed human faciors asesmert
of the Air Traffic Control System Command
Cener opeationd environment Air Traffic
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Managementusedreslits asthe bask for ex-
tengve redesgn

» Forthe Airway Faclities Opeations Manage-
ment Team, mesured task load and doau-
mened wok proceses of personnd at
presat maintenan@ caitrol centers

R&D Part nerships

NASA, DOD, ard FAA are cogerative partners
in developing and implemering the National
Plan for Aviation Huma Facors: An Initiative
for Resarch and Aplication. This documentiays
outa cderent natonal agerda fa human fadors
resardch and povides he canceptual framewvork
for the Air Traffic Sewices (ATS) human fadors
program. ordinaed reseach eforts are con-
duded with NASA's AmesRegarch Cente inthe
aress d Free Flight and shift work induced fa-
tigue ard asodated courtermeasires. Adlition-
ally, elanens of the ontroller peformarce -
sarch pioject are conduded in conert with the
U.S. Air Farc€s Armstrong Laloratory. Interna-
tionally, reseacch results an developmentard vat
idation of cortroller applicant seecion methods
are ared letween projed leacers in this program
ard their fundiond equvaents n Sweda& and
Denmak.

MAJOR ACTIVI TIES AND ANTICIP ATED
FY 1999 ACCOMPLISHMENT S

e Provide initial results of fatigue countermea
suesstudy

e Validate stategies for human eror preven-
tion/mitigation in Airway Facilities (AF)
maintenarce ontrol

 Devdop stateges for human eror preven-

tion/mitigation in AF Maintenance Control
Centers

* Provide giidelines for color-codng informa-
tionon ATC dsplays

e« Complete stdy of ATC compkxity fadors
and provide glidancefor their display

* Revise and updde humanfadors handook
ard ekedronic checKist

* Revise and update human factors desgn
guide

e Conduct assessnent of DSR mplementation
training
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* Complete bagline of taskoad and mrfor-
mane and slecied ar route traffic contol
centers (ARTCC)

KEY FY 2000PRODUCTS AND MILE-
STONES:

Regarch © be corducied will affect a vaiiety of
ATS piograms. Thee dforts ae goupel into the
following broadcaegaies:

ATC Information Display and Interface Desin

e A bagline of huma peformane levels as
sodated with currernt informaion tecmolo-
giesHisplays andinput methodologies

* Guidelines for informaion display and inter-
face degjn

e Guidelines t© sugport cammon interface
desgn acoss the NAS

Decision Suppat Sysem(DSS)andCollabaa-
tive Decisionmakng

* Baslines of human peformance levels asso-
ciated wih aurrent decision proceses pro-
posed for support by DSSs

Humaneentered desgn guiddines for DSS
cgpablities

* Guidelines rdative to DSS acuracy, sersitiv-
ity, ard false alamm rates

e Guidelines o suppat collaborative dedsion-
making acrossNAS useas

Airspace Design ard ProceduresHuman Fa&tors

* A bagline of human peformane levels as
sogated with current se¢or opesgtions (e.g.,
Sydem Commad Cener, traffic manage
ment units (TMU), ATC)

e Human fators guielines forairspae desgn
andairspacedisplay integration

* Human #ctors guidelines for procedues as
sodated with alternative arspace desgn con-
cepts (eg., conmunications coordination,
etc.)

e Documentation of humanfactors equire-
ment asaiated with system ntegration of
new arspae desgn cocepts (e.g., inter/in-
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tra-faciity, area, sector, and pesition human
facors requirements unde curent arspace
concepts)

NAS Mantainability

* Humanpeformarce netrics to supprtevalu-
ation of NAS mantainability

* Guidelines for the design of operational facil-
ities tha suppot the role of the huma in
maintenance operations

e Evauation d the poertial impad of incompo-
rating new technologiesinto the NAS mante-
nancework envronment

Gerera HumanFacbrs Resarch

*  Humanpeformarce mérics for NAS sysem
operdors

» Sdledion mettodologies guddines and cri-
teriafor NAS personnel

e Training metlodologies and gudelines for
NAS pesonné

» Guidelinesfor training intervenions drecied
atteam peformanceof NAS personnel

* Human performance guidelines for imple-
menting alternative work schedules (e.g., ro-
tating shift work)

* Human peaformarce guidelines to mitigate/
counteractfatigue

e Guidelines, strateges, and gedfic recom
mendations to facilitate workforce tansition
to new conepts of operation

FY 2000 PROGRAM REQUEST:

The FY 20 reseach program rdlecs aheight
ered enphads on working with ATS to meet te
pressing chalenge of succesdully fielding new
techhologies and prcedures ove thenext several
years. Resarch prgeds focus on preiding
timely information to arswer critica human fac-
tors quedionsassodated with these rew sysems
and procedures(such a FreeFlight) andthus hdp
to opimize human peformarce in the ewlving
ard increasngly compkx NAS.
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A08b - Air Traffic Control/Airway Facilities Program Schedule
Human Factors
Product and Activities FY 1999| FY 2000| FY 2001 FY 2002 FY 2003 [FY2004
082-110 Air Traffic Control/Airway Facilities Human Factors
Information Display & Interface Design
Guidelines for Information Display & Interface Design < O O O O O
Guidelines for Common Information Display & Interface Design <o <o <o O
across the NAS
STARS EDC, ISC & Tower Display Usability Assessments L3
Visual Scanning Assessments of Display Design ¢ O O O O O
Measures of ATC's Situation Awareness (SA). Guidelines to s o o o o
Enhance SA
Decision Support & CDM
Human-centered Guidelines for DSS Capabilities L J [ [ [ O O
Guidelines to Support Collaborative Decision-making L o o <o <o o
Guidelines Relative to DSS Accuracy, Sensitivity and False Alarm L J [ O O O
Rates
Operational Impact of Shared Separation Responsibility, < O O O O O
Collaborative Decision-making
Airspace Design & Procedures
Human Factors Guidelines for Airspace Design and Procedures * <o <o <o <o <o
Roles & Responsibilities of ATCS in FF L) O O O O O
Define Human Factors Issues for Transition from Unconstrained 3 ko3 ko3 ko3 ko3
to Constrained Airspace in Free Flight
NAS Support
Human Performance Metrics to Support Evaluation of NAS O O O O o
Maintainability
Guidelines for the Design of Operational Maintenance Facilities 2 <o <
Human Error Prevention/Mitigation in AF MCC's L 2 O O O
Evaluation of Impact of New Technologies on AF Environment * O O O O O
General Human Factors
Human Performance Metrics for NAS System Operators L 2 O O
Selection Methodologies for Next-Generation Air Traffic L 2 O O O O
Controllers & NAS Technicians
New Training Methodologies ® O O O O o
Guidelines for Enhancing Team Performance ® O O O O
Human Performance Guidelines to Mitigate/Counteract Fatigue ¢ O O O
Baselines of Human/System Performance & o) o) o) o) o
Recommendations for Workforce Transition to New CONOPS ¢ O O
Budget Authority FY 1996 | FY 1997 | FY 1998 | FY 1999 | FY 2000
($ in Thousands) Enacted | Enacted | Enacted | Enacted | Request
Contracts 4,836 4,356 5,454 5711 4,897
Personnel Costs 4,286 3,528 3,773 3,117 5,034
Other Costs 878 722 773 1,172 1,305
Total | 10,000 8,606 10,000 10,000 11,236
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A08c Aeromedical Resarch

GOALS:
TheFAA safety mission dictates hat:

» Existing injury anddeath patems in cvilian
flight misadventures be meticulously re-
viewed

* Recanmendatons for protecive equpmert
andprocedures bedewloped

e Options be evaluaed on behdf of FAA regu-
latory andmedccd cettificaion saff charged
with proposing sdety regulatons addessing
all aircraft cabin occupants

A concurrent mission is to identify pilot, flight at-
tendant, and pasenge medcd conditions tha
are inompatble with in-flight clinical andphysi-
ological demandson the occupant, bath in the ab-
sence and presace of flight emergency condr
tions

Intended Outcomes The Aeromedcd Resarch
program adiresses improved health, sakty, and
suwivahlity of aircraft pasergers and arcrews.
It identifies humanfailure modes(physologicd,
psychologicd, clinical) both in uneverful flight
and during avil aircraft incidens and acidents.
Fomal recommendtions for counteracing mea
sures are deivedfrom in-houseresearch.

The FAA is ale to devdop biocaeonautical
guidelines, standards, and modds for aircraft
cabin equpment, procedires, and envionmens
as aba® for regulatory acion to enharce gpro-
priate human peformane. Plot medical and
flight histories ard informaion from aaidens
and nciderts are reviewed to deelop new medi
cd criteria, gandads and asesmert/cettifica
tion piocedures b engre full performance @pa
bility. Assessmens of flight attendantand pasen-
gerwork, behaioral, ard dia® issles ae ued
to proposeguideinesfor acions b improve the
hedth and sdety of cabin occupants.

Agencgy Outputs: The program has developed the
following criteria for use n regulatory ard certifi-
caion plocesEs:

e Quaritative bioengneering criteria to sip-
port aircraft seat andrestaint system certifi-
cdion
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* Quantitative biomedtal criteria to suppot
protecive beahing equpmen and @era-
tional procedures catificaion

e Quantitative biochemical and toxcological
criteria supmrting the se orcetificaion of
aircraft interior fire, snoke, and oxicity lim-
its

* Quantitative biomedtal criteria to suppot
flotation and orboad resue ecquipment cetti-
ficaion

» ldentficaion of medical/toxicologicd factors
armd human factors in aviation incidens and
acciderts

« Reommenddions br aircrew medicd crite-
ria, standards, and assessment/certification
procedures

*  Quantitative dat @out the accupaional
health sttus of fight atendars to suppot
regulatory ovesight

* Quantitative daa alout pasenge behavior
and halth to suppat regulatay oversight

Customer/Stakeholder Involvement The Aep-
medicd Resarch program cantributes tomeeting
the 1998 FAA Strategic Plan Mission Goal for
Sdety and ARA FY 1999 Peformane Plan
Gods for Sakty and HumanFacbrs. The pio-
gram povides the primary bioaeranauical re-
seach (hote: ddined & the bioengineging, bb-
medcine and biachemsty issies asodated
with safety and peformance cdled for in the Na-
tional Plan for Civil Aviation Human Fators of
1995. (This plan committed to mgor deliverables
referenced in the sydem sakety goals d the FAA
Strategic Plan of the following year.)

The pogram cotributes significanty to the ap-
plication of emeging technologies ashighlighted
in the February 1996 FAA Aviation Safety Plan.
The program is an integral participant and re-
seach prosider unde the FAA, Jant Aviation
Authorities (JAA), and Tanspat Canala Avia-
tion (TCA) Aircraft Cabin Safety Resarch Phan.
Theplan wasdevdoped in 19% as acoodinatd,
living plan to maximize the cost-benefit of air-
craft cabin safety reseach internaiondly.



The program develops Internationd Civil Avia-
tion Organization (ICAQ) initiatives addessing
the heédth of the arcraft occupant(crew ard pas
sergen before final FAA recommenadtions are
provided b ICAO. This program isthe only FAA
reseach compoentthat canlegally aces corii-
dertial medical data alout pilots for epidemolog-
ical resard studies appoved by FAA's ingtitu-
tiond review boad for use of human ted sub
jects. Multiyear collaborative stidies mrformed
by theFAA ard NIOSH into flight aterdantand
paserger symptomablogy and dseases ae
funded by this budyetitem b saisfy the mamate
placed by Comyress pon he gercies n the FY
1994 Appropriation Act

Accomplishments: Basel on agomedica re-
seach at the Civil Aeromedical Institute, the FAA
issuad an advaned notice of proposd rulemak
ing coneming usaye ard desgn of chld re
straints on aircraft. The oufput of this program's
reseach is peamitting the FAA and Naiond
Highway Traffic Safety Administration to revise
the testing reguirements in Fedral Motor Vehicle
Sakty Stardad 213, which coves the desgn of
child restraints for use in aircraft. Quantitative
dat were provided o variousprototypes d air-
craft-spedfic child restraints beng developel as
commecia produwcts targeted fa airlines. Spe
cialized quaritative craslworthiness sasess
mens for aircraft continued, including sidefacing
aircraft seats ad the ue of stteof-the-art an
thropamorphic test dummies with erhaned in-
jury assessnent capabiities.

Data are caotinuausly provided b the resarch
spansor on the mle of toxicologicad and clinical
factors asodated with ead arcraft acidentand
significart incident. Curent findingsindicate that
about ore in six pilots fatally injured in a dvilian
aircraft aacident shows evidence of presciiption
drug use; one in four had taken an overthe
cownter drug, ane in 25 hal ingeged significant
postive alcohol, and 1in 20 had ued a gjynifi-
cart amountof a contolled dagerous sbstance.
Long-term aviation forensic and epidemiological
research has helped the FAA to identify human
factor roles n accidert/inddent cawsaton. Spe
cialized clinical evduaions wee appied to case
associated with aircraft decompression. Probable
sekzures awl other factors indcaive of the piot’'s
inability to peform were evaluaed.
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R&D Partnership: Sewera of these patnerships
(e.g., FAA/JAA/TCA; FAA/NIOSH) hawe been
crossteferenced in the “Customer/Stakeholder
Involvemenn ard Accomplishmens” sections
alove.

In addtion,in each piogramarea output cakgay,
the FAA maintains direct coopedative reseach
processes with all the menufacurers esponsble
for the sdety products listed (seds, restraint sys-
tems, xygen masls, evacuaion slides,etc.). FAA
invegigators aso mantain membeships on evay
Society of Automotive Engineers canmittee ad
dressng sdety reseach condicted underthis pro-
gram. Theagery mantains a laison with the
Amelican Socety of Heding, Refigeration, and
Air Conditioning Enginees commitee, which ad-
dres®s arcraft cabin ar quaity status and re-
sarch. Besides adive invovement in the FAA/
JAA/TCA process of oversight for safety re-
sarch, participansts in this program seve on @-
propriate subgmoups of orgarizations sud as he
Aerospace Medicd Association, the Civil Avia-
tion Medical Assodation, and the Pofessional
Aeromedcd Transport Assodation. Appopriate
liaison with the military is mantained either
through drect project collaboration (eg., crash-
worthiness,eyeinjury from lases) or through he
more global participation in the TriServices Aero-
medicd Resach Pael or NATO aepspcemed-
ical advisory groups

MA JOR ACTIVI TIES AND ANTICIP ATED
FY 1999 ACCOMPLISHMENT S

The following piogram results hare be@ com-
pleted a are expected D beadievedin FY 1999:

e Performed epidemiologicd asesment of
toxicology factors from fatal civilian aviation
accidens

» Devdoped gudelines to redce inflight sud-
den/subte incapaitation

» Evauated autopsydaa fromfatal aviation ac-
ciderts to determine protective ecuipment
and desgn pracices

« Asss®dflight attendant reproducive health
hazads (Congressionally requesed RAA-
NIOSH gudy)

» Developed improved fit and comfort stan
dardsfor oxygenmasksysems
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* Asss®dopeutional hazadsof in-flightlase
exposure

KEY FY 2000PRODUCTS and MILE-
STONES

The fllowing program acivities ae scheduled
for FY 2000:

e Condwt epidemiological asesmen of toxi-
cology facbrs from fatal civilian aviation ac
ciderts

» Compae toxicdogy findings attime of flight
physical to pog-acddent dat

» Devdop guidelines b reduce in-flight sud-
derfsubte incapecitation

» Evaluate autopsydat from fatal aviation ae
ciderts to deermine potedive equpmert
anddesgn pracices

» Report on guidelines for aircraft cabin occu-
part heath manterance

» Devdop a model of diseae trangnisson via
agols in anaircraft cabin ervironment

e Evauate the sutahility of using arelytical
modelng as a sbsitute far evacudion st
in cettifying new @ms®nger aircraft

« Devdop improved fit and comfrt stardards
for oxygenmasksygems
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* Report the frequency and reture of in-flight
medicd emergercties and ue of defibrillators
on commaecial aviation flights

FY 2000 PROGRAM REQUEST:

TheOffice of Aviation Medtine enounters com-
plexmedical dedsions duing initial and followup
medcd assessmets of armen whorequed spe-
cial medical isswanes (e.g., cadiac conditions,
neurological ddicits, etc.) to pemit them to con-
tinue flying. The prospetive egdemiological as-
sessnent of gpecial issuane methodology and
medicd outcomes in the airman pgulation is re-
quiredto ensure that medical issuancesdo not re-
sult in unepected orincressedaircraft acadent
or incidentrates.

Ongang reseach projects will :

* Dewlop sder aircraft cabin evacwaton ap-
provd guidelines and sfer field applications
underopeational conditions

* Reduceheal, neck, andextremity injuriesin
aircraft crash endronmens

e Evauate trends in toxicology and cinical
findings from &l mgor civil aviation aircraft
cradhes

e Develop guidelines for aircraft cabin crew
ard passenge environmental maregement
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A08c - Aeromedical Research
Product and Activities

Program Schedule

FY 1999| FY 2000 [ FY 2001| FY 2002 |FY 2003 | FY2004

086-110 Aeromedical Research

Cabin Health and Environmental Guidelines
Assessment of Flight Attendant Reproductive Health Hazards
Report on Guidelines for Aircraft Cabin Occupant Health
Maintenance

Development of a Model of Disease Transmission Via Aerosols in
an Aircraft Cabin Environment

Human Protection/Survival in Civil Aviation

Analyze the Suitability for Component Tests as an Alternative for
Showing Regulatory Compliance with Crashworthiness Standard
for Aircraft

Assess Impact Protection Performance of Aircraft Seating
Systems, Including Child Restraints

Develop Performance-Based Narrow and Wide Bodied Aircraft
Cabin Evacuation Approval Guidelines

Report on Suitability of Aircraft Cabin Evacuation Modeling as a
Partial Replacement for Evacuation Tests with Human Subjects
Implement Dual Aisle Evacuation Model

Development of Improved Oxygen Mask Fit and Comfort
Standards

Analyzed the Influence of Cabin Crew Duty Stations on
Evacuation Performance of Passenger Aircraft in Panic Situations
Survey Parents Flying With Small Children on Their Likelihood to
Divert to Other Modalities if Child Restraints are Required

Survey of In-flight Medical Emergencies and Defibrillator Usage on
Commercial Airline Flights

.
o
o
o
o
O

Medical/Toxicology Factors of Accident Investigations

Perform Epidemiological Assessment of Toxicology Factors from
Fatal Civilian Aviation Accidents

Develop Guidelines to Reduce In-flight Sudden/Subtle
Incapacitation

Compared Toxicology Findings at Time of Flight Physical to Post-
Accident Data

Evaluate Autopsy Data from Fatal Aviation Accidents to
Determine Protective Equipment and Design Practices

Reported on the Impact of the Drug Abatement Program on
Aviation Accidents/Incidents

Develop Toxicological Test to Distinguish Between Ingested and
Post-Mortem Alcohol

*® 6 6 & o

Budget Authority
($ in Thousands)

FY 1996
Enacted

FY 1997
Enacted

FY 1998 FY 2000
Enacted Request

FY 1999
Enacted

Contracts
Personnel Costs
Other Costs

0 0 0 313 394
2,075 3,320 3,320 3,155 3,858
425 680 680 597 577

2,500 4,000 4,000 4,065 4,829

Total
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